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AGRICULTURAL LIMESTONE Rl!S·OURCE.S OF ILLINOIS 
Their Character and Occurrence and Methods of Examination 
By 
J. E. lamar 
Introduction 
The agricultural limestone resources of Illinois have become increasingly im-
portant as the value of agstone as a soil amendment ha~ become more and more widely 
known and as the tonnages of such stone applied to the soils of Illinois have grown. 
At present the wartime necessity of producing larger crops and at the same time 
maintaining soil fertility makes agstone and the State's agricultural limestone re-
sources of even greater than ordinary importance. A wide variety of questions re-
lating to these resources have been raised by farm advisers, farmers, quarrymen, and 
others vitally interested in keeping up the flow of agstone to the farms of Illinois 
and in utilizing to the best advantage the limestone resources of the State. It is 
believed that the information given herein will answer the more important of these 
questions and will p~ovide an understanding of the basic geological factors govern-
ing the character, occurrence, and development of the agricultural limestone re-
sources of lllinois. 
Formation of Limestone 
Limestone may be defined roughly as a sedimentary rock containing more than 50 
per cent of calcium carbonate or more than 50 per cent of the carbonates of calcium 
and magnesium together. Most limestones were formed as sediments in seas or oceans 
which were doubtless salty and in other ways similar to modern oceans. Some lime-
stones were deposited as lime-muds; others were largely an accumulation of shells 
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and the bard parts of numerous marine animals which were mostly of relatively small 
size. Such animal remains when petrified are called fossils and are often popularly 
. known as petrified clams, "Indian beads," "fish backbones," petrified "hickory 
nuts," and petrified "butterflies" (fig. 1). 
While the lime-muds and organic remains were accumulating on the bottoms of the 
ancient seas, varying amounts of clay, silt, and sand were being carried into these 
oceans by rivera and streams. Thus moat limestones contain some impurities, that is, 
materials such as clay, silt, or sand, that are not carbonates. Some limestones 
characteristically contain very little of such noncarbonate materials, others are 
commonly impure. 
Chert, also sometimes called flint, is another impurity found in limestone. It 
occurs as beds, rounded nodules, or irregular masses. It baa probably been formed 
in several different ways which are not well understood in detail. Some chert may 
have accumulated on the sea-bottom as a silica gel which was subsequently compacted 
to the layers and nodules now evident in many limestone formations. Other chert de-
posita are believed to have been formed in the rock by the action of groundwater. 
Limestone deposition in the ancient seas was usually terminated by changes 
which resulted in an influx of great qUantities of sand or mud. These and other 
sediments buried the accumulations of lime-muds, shells, and the like, causing them 
to become compacted and hardened into solid limestone rock. In the course of ages, 
rivera and streams have worn away the overlying rocks and exposed the lineatone over 
wide areas in some regions, only locally in others. 
PENTREMITES 
("Hickory Nuts") 
BRYOZOANS 
("Fish Backbones"> 
PELECYPODS 
( Clams ) 
BRACHIOPODS 
("Butterflies') 
GASTROPODS 
(Snails) 
CRINOID STEMS 
(" Indian beads") 
TRILOBITE 
(" Sow Bug ") 
fig. 1. - Fossils found in Illinois limestones. The scient"ific 
names of the fossils are given together with their common or 
popular names. 
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NEUTRALIZING V AWE 9 
Kinde of Limestone and Their Neutralizing Value 
There are in Illinois a great many varieties of limestone. They range· from 
very fine-grained to coarse-grained. Some are composed largely of fragments of fos-
sil sheila or other animal remains, others of small rounded grains known as oolite 
grains, and still"others of fine :particles of certain carbonate minerals. All vari-
eties, if sufficiently :pure, serve well as agstone. 
Most Illinois limestones may be classified into two major groups on the basis 
of chemical composition - calcitic limestones and dolomitic limestones. The first 
of these, the calcitic limestones,are composed :principally of the mineral calcite 
and consist largely of calcium carbonate with only minor amounts of magnesium car-
bonate. Such rocks will hereafter in this :paper be referred to· merely as limestones. 
Dolomitic limestones, on the other band, are composed mainly of the mineral dolomite 
whose chemical composition is 54.3 :per cent calcium carbonate and 45.7 :per cent mag-
nesium carbonate. Rocks of this kind will subsequently be referred to as dolomites. 
Both types of stone are efficient neutralizers of acid and are therefore satisfac-
tory agstones. 
The neutralizing value of agstone is expressed in terms of calcium carbonate 
equivalent, often abbreviated C.C.E. A :perfectly :pure limestone would be · composed 
entirely of calcium carbonate and would, therefore, have a calcium carbonate equiva-
lent of 100 :per cent. Pure dolomite, however, has a neutralizing value, or C.C.E., 
of 108.6 :per cent because the magnesium carbonate in the dolomite is a better neu-
tralizer of acids than calcium carbonate to the extent that a :pound of magnesium car-
bonate will neutralize almost 1/5 more acid by weight than will a :pound of calcium 
carbonate (fig. 2). Therefore, if the neutr~lizing value of a :pound of calcium car-
bonate is 100 :per cent, the neutralizing value of a :pound of magnesium carbonate 
would be about 1/5 more or 120 per cent calcium carbonate equivalent. The exact 
figure is 118.7 per cent. 
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Fig. 3. - Mapa showing the distribution of the con-
solidated bedrock formations of Illinois according to 
major rock groups or geologic systems. The central column 
shows the succession of the various systems from the old-
eat at the bottom of the column to the youngea·t at the 
top. Under each system is given the approximate maximum 
thickness of the exposed strata comprising it and the 
names of the important limestone or dolomite formations in 
their approximate order of age. Because some of the Time-
atone and dolomite formations in the Ordovician, Silurian, 
and Devonian systems occur only in northern or in southern 
Illinois, the central column is divided to show these dif-
ferences. Most of tbe formations named in the column are 
being or have been used as sources of agatone. Formations 
composed principally of sandstone, shale, or chert are not 
indicated but one or mo~e such formations are ·present in 
all systems, though they are minor in the Silurian system. 
(11) 
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Distribution of Limestone and Dolomite Resources of Illinois 
As mentioned, the limestone and dolomite . formationa were laid down as sediments 
in oceans. One characteristic of such deposits is that they are flat-lying. Any 
extensive tilting which these limestone and dolomite beds now exhibit is therefore 
the result of movement of the earth's crust, chiefly upwarping or downfolding. If 
the rocks of Illinois were perfectly flat-lying and the surface of the ground like-
wise was flat, only one rock formation would be exposed. But the rock formations 
are not flat-lying and the ground surface is not level. Actually the bedrock in 
moat of the State is downwarped so that any single extensive bed bas a similarity to 
the bowl of a huge spoon, with the tip of the spoon in northern Illinois, the deep-
eat part of the bowl in southeastern Illinois, and one edge extending into Indiana. 
The distri~ution of the bedrock limestone formations is approximately as shown 
in figure 3. When the various maps of figure 3 are combined and interpreted in re-
lation to the distribution of the limestone and dolomite resources of the bedrock 
- formations, the results are those shown in figure 4. The great central part of the 
State is underlain by coal-bearing formations, commonly referred to as the "Coal 
Measures," most of which are shale and sandstone but a number of limestones, usually 
thin, are present. The "Coal Measures" are the youngest consolidated bedrock of the 
State. Next oldest are the great group of beds known as the Mississippian rocks, 
which include many thick limestone formations and crop out in western, southwestern, 
and southern Illinois. Below these lie the Devonian rocks which are exposed in 
western and southern Illinois. They in turn are succeeded throughout much of the 
State by the Silurian rocks, which are dolomite formations of great thickness, ex-
posed chiefly in northern Illinois. The oldest rocks exposed at all extensively in 
the State are the Ordovician rocks, which are comprised of both limestone and dolo-
mite formations and also crop out in northern and southwestern Illinois. 
This geological picture is, however, not quite complete •• Over the bedrock of 
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Illinois ancient glaciers spread huge deposits of pebbly clay, with some silt, sand, 
and gravel. Dust storms ensued and spread a mantle of clayey silt, known as loess, 
over large parts of the State, especially those areas near major rivera. The thick-
ness of these glacial and wind deposita varies, but over much of the State they ef-
fectively conceal most of the bedrock. Consequently the availab1lity of the lime-
stone or dolomite resources of any given area depends not only on the kind of rock 
formationS lying below the surface but ·also on the thickness· of the glac1.al deposits 
and on the amount of subsequent valley erosion. 
Figure 5 combines the data in figure 4 with information regarding thickness of 
glacial deposita and other data and shows the available limestone resources of Illi-
nois. The areas DB.pped in northern, western, and southern Illinois are those where-
in limestone or dolomite crops out at many places. In the central part of t~e State 
underlain by "Coal Measures" formations, the mapped areas indicate those tracts 
where limestone more than 3 feet thick crops out at some places. Far the most part 
these limes~nes are less than 10 feet thick, often less than 5 feet thick, although 
locally, as in the vicinity of LaSalle, Danville, Charleston, Pontiac, Peoria, Lin-
coln, Marshall, DuQuoin, Athens, Butler, and other places, beds thicker than 10 feet 
but rarely exceeding 25 feet are present. The chances for thick limestone deposits 
are therefore lees favorable in those counties underlain by "Coal Measures" rocks 
than in most other parts of the State. 
Limestone and Dolomite Formations Used far Asstone 
Some of the several limestone beds in the Pennsylvanian system or "Coal Meas-
ures" (fig. 3) are comparatively pure and are quarried at many places for making ag-
etone; other beds are too impure to be sui table. However, even same of the purer 
beds are likely to vary in compos! tion from layer to layer and also from one part of 
the deposit to another. Their composition is most .likely to be consistent where the 
I 
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Fig. 4. - Generalized map showing the distribution and nature 
of the limestone and dolomite formations of Illinois. 
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1~11 ;LI 
Legend 
Thick dolomite formations. 
Thick dolomite formations; in some places includes 
limestone formations mostly leas than 30 feet thick. 
Thick limestone formations. 
Thick limestone formations; nntch of the limestone is 
cherty; in places includes dolomite formations most-
ly less than 30 feet thick. 
Limestone formations ranging from thick to thin, in-
terbedded with thick to thin sandstone and shale 
formations. 
Mostly shale but in same places includes limestone 
formations usually leas than 30 feet thick. 
Mostly chert formations or limestone formations con-
taining large amounts of chert and other siliceous 
materials. 
Area underlain by "Coal Measures" formations, com-
prised mainly of shale and sandstone but with lime-
atone formations, generally leas than 10 feet thick, 
present in some places. 
Limestone and dolomite formations absent. 
(15) 
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Fig. 5. - Generalized map showing those areas where limestone 
deposita more than 3 feet thick are exposed in places, 
and indicating the ~incipal characteristics of the 
limestones. 
~ 
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Legend 
Numerous th~ck depoe ita of dolomite. Many of these 
deposits are composed of high-testing dolomite but 
some are cherty or otherwise impure. 
Numerous thick deposita of dolomite; in some places 
includes limestone deposita mostly lese than 30 
feet thick. Many of the dolomite deposita consist 
of high-testing dolomite, but some deposita are 
cherty or otherwise impure. The lime~one deposita 
in general have a medium to high teat; many of them 
are intermediate in chemical composition between true 
limestone and dolomite. 
Numerous thick limestone deposita. Many of these are 
composed of high-testing limestone, but cherty and 
otherwise impure limestones are present in some 
places. 
Numerous thick limestone deposita, of which a large 
percentage are cherty but teet high if the chert is 
removed. In some places deposita of chert-free 
limestone are present and range from high-testing to 
impure. Dolomite deposita, some 'of them cherty, oc-
cur in eout~ern Calhoun and western Jersey counties 
and in Adams County and the counties farther north. 
Limestone depoei te containing interbedded dolomi·te 
strata are also present. 
Thick to thin limestone deposita and thick to thin de-
posita of shale and sandstone. Many deposita of high-
testing limestone ~e present but lese pure lime-
atones also occur. 
Scattered deposits of limestone or dolomite, mostly lese 
than 30 feet thick and of variable purity. 
Numerous thick deposits of chert, cherty limestone, and 
otherwise i~p~e l~eetone; includes a few deposits of 
medium- to hish-testing limestone in some places. 
Scattered deposits, mostly of 11 Coal Measures 11 limestones . 
In each of 'the areas mapped, some limestone strata 
more than 3 feet thick are believed to be present; 
however, deposits more than 20 feet thick are rare. 
Purity varies. 
No limestone deposits more than 3 feet thick known. 
(17) 
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formation has its normal thickness, that is, a relatively .constant thickness over a 
considerable area. Thus if a limestone stratum is consistently 3 or 4 feet thick 
over a wide area, this may be regarded as its normal thickness in that area. How-
ever, if in an adj~cent smaller area the same limestone stratum is 9 feet thick, the 
purity of such abnormally thick deposits is apt to be considerably less than where 
the bed is 3 to 4 feet thick. It appears that manr such increases in thickness re-
sult largely from local increases in the amount of clay and silt mixed with the 
limestone during deposition so that the· thickened bed may represent to a considerable 
degree an enlargement of the normal bed by impurities. The term thickness as used in 
this paragraph refers to the natural thickness of a stratum which has been unaffected 
by erosion. 
A type of limestone found in the "Coal Measures" rocks at numerous places is 
commonly described as "nodular" or as "conglomeratic." Especi~lly in weathered out-
crops it appears to be lumps of limestone in a matrix of somewhat softer earthy lime-
stone. The LaSalle limestone of LaSalle County and the Lonsdale limestone of Peoria 
County show this structure at many places. Nodular and conglomeratic "Coal Measures" 
- limestones are of variable purity. Although they may test over 90 per cent C.C.E. 
they often test about 70 to 8o per cent, mainly because the matrix material contains 
much clay and silt. 
The "Coal Measures" limestones are rarely cherty or dolomitic. Their most com-
mon impurities are clay and silt. 
Southern and southwestern Illinois. - The Mississippian rocks of southern and 
southwestern Illinois commonly used for agstone include the Salem, Ste. Genevieve, 
and St. Louis formations (fi~. 3),all of which are more than 100 feet thick. Numer-
ous deposits of these limestones afford suitable quarry sites. The formations are 
almost exclusively limestone and many deposits are of high purity. Besides these 
named formations a considerable number of other limestone formations, usually not as 
thick, also provide acceptable rock for agstone. 
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Western Illinois. - In western Illinois, especially Calhoun, Pike, and Adams 
counties, the Burlington limestone formation is the major outcropping limestone of 
Mississippian age. It is characteristically white or light gray where freshly ex-
posed, often coarsely crystalline, and commonly cherty. It ·usually has a high C.C.E. 
if the chert is removed, and it is worked in many places as a source of agstone. It 
is overlain, especially in Adams County, .by a brown cherty limestone or interbedded 
limestone and dolomite formation of variable purity known as the Keokuk formation. 
North of Adams County to the north line of Henderson County, the Burlington 
limestone crops out in places but younger rocks belonging to Warsaw, Salem, or St. 
Louis formations are also exposed. These formations are commonly variable in char-
acter and many deposits are impure limestone or consist of alternating strata of pure 
and impure limestone; dolomite beds are present. The Burlington and younger lime-
stones are used for agstone. Although outcrops are relatively abundant, the produc-
tion of a high-testing agstone is in many places more of .a problem than in the other 
areas of Mississippian rocks. 
Northern Illinois. -Dolomites predominate in northern Illinois. In the Chi-
cago, Juliet, and Kankakee areas and in Whiteside County, the Silurian dolomites, 
especially those vf the Niagaran formation, are extensively quarried for agstone. 
Elsewhere the Galena and Platteville dolomite formations are the principal sources 
of agstone. In Lee and LaSalle counties another dolomite, the Shakopee dolomite, is 
also a possible source. For the most part the area wherein these various dolomite 
formations crop out is well supplied with quarry sites and with dolomite deposits of 
high C.C.E. value. Cherty dolomite deposits abound in some parts of the region and 
locally there occur dolomites which are also impure because they have a high content 
of clay, silt, or sand. The dolomites are usually gray or brown in color, and those 
which are porous and develop a sandy texture on weathering are likely to test high, 
although other varieties may also test high. Comparatively minor areas of limestone 
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occur tn the northern Illinois area, notably at Dixon where it is used for making 
Portland cement. 
Shell marl and calcareous tufa. - Of relatively minor importance from the stand-
point of number of deposits and the quantity of liming material they afford are shell 
marl and calcareous tufa, also sometimes called "travertine," which are fo~d in some 
parts of I-llinois. The tufas are the relatively unconsolidated deposits made by mod-
ern or ancient springs or seeps, and although the amount of tufa available at any one 
place is generally not large, some deposits are of sufficient size to support com-
paratively small operations for the production of liming materials. The tufas are 
composed chiefly of calcium carbonate, and although some relatively pure deposits 
occur, many deposits test between 75 and 90 per cent C.C.E. and some are even more 
impure. Impurities .are sand, silt, clay, and organic matter. 
Figure 6 indicates two ways in which tufa deposits are believed to be formed in 
Illinois. The left-hand drawing shows rain or snow-water ~inking into surface mate-
rial which is a porous silt. This water percolates into a gravel bed that contains 
limestone pebbles from which the water dissolves calcium carbonate. The downward 
progress of the water is stopped, however, by a bed of tight, impervious clay ~o that 
the water moves laterally .and emerges from the face of the bluff or slope as springs 
or seeps. As the water evaporates or for other reasons loses its capacity to retain 
calcium carbonate in solution, the calcium carbonate is left behind and accumulates 
as the tufa deposit. 
The right-hand figure shows a somewhat similar situation except that the water 
obtains its calcium carbonate from a limy silt and from a limestone bed by moving 
along the top of the limestone or percolating through joints. in it. In both situa-
tions, because of the moist conditions resulting from the presence of springs or 
seeps, organic materials also accumulate and add to the volume of the tufa deposit. 
An important point regarding tufa deposits which is not appreciated by many 
persons is that although the vertical distance from the top to the bottom of a 
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SPRING OR 
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Fig. 6. - Ways in which Illinois tufa deposits may be formed, 
shown diagrammatically. 
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deposit may be, for example, 30 feet, this figure does not represent the thickness 
of the deposit measured in the usual way and cannot be used in the ordinary way for 
calculating the volume or tonnage of the deposit. 
Shell marl, composed principally of small mollusk shells, is found mainly in 
depressions in the present ground surface that were formerly occupied by lakes. 
Most of these lakes were formed when the glaciers retreated from Illinois. Marl is 
commonly associated with peat or muck; many marl deposits are overlain by or are 
mixed with these materials. Thickness and purity are highly variable. 
Other Limy Earth~materials in Illinois 
Bes-ides limestone, dolomite, shell marl, and tufa, there are in Illinois anum-
ber of other limy earth-materials which require brief mention because inquiry is fre-
quently made regarding them as liming materials. They are described below. 
Glacial till is a pebbly or bouldery clay which covers practically all of the 
State except the extreme northwestern and extreme southern parts. It was deposited 
by the glaciers which once spread over most of Illinois. When fresh it is gray or 
blue-gray but it turns brown upon exposure to the weather. Some of the pebbles in 
the clay are limestone or dolomite and the clay itself is likewise limy. Obviously 
the number of limestone or dolomite pebbles in the glacial till and the extent to 
which it has been weathered wil~ greatly affect its test, but it is unusual for till 
to test over 50 per cent C.C.E. and usually it tests between 10 and 30 per cent. 
Glacial silts containing limy material are found at many places in Illinois, es-
pecially in the northern half. Some deposits occur as layers or irregular masses 
overlain and underlain by glacial till, others are associated with gravel deposits, 
and still others comprise fairly extensive and thick deposits occupying the basins 
of extinct glacial lakes. The silts vary greatly in character but the variety most 
commonly inquired about as a liming material is a very fine-grained gray or brown 
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silt which when dry is easily pulverized to a flour in the fingers. Such silts con-
tain some sand but no pebbles, although they may contain pebble-like pellets or ir-
-regular masses of silt cemented by calcium carbonate. 
The glacial silts rarely test over 40 per cent C.C.E. when fresh and unweather-
ed and it is believed they more commonly test between 15 and 30 per cent C.C.E. 
Loess is a wind-deposited silt found in many parts of Illinois, especially in 
the western half and elsewhere in areas adjoining major rivers. It is gray when 
fresh but weathers brown. The fresh unleached loess is limy ana in places contains 
pellets or irregular masses of silt cemented by calcium carbonate. The total car-
bonate content is not high however. It has a maximum C.C.E. of about 30 per cent 
and commonly has a value between 5 and 20 per cent. 
Limy sandstone is sandstone cemented by calcium carbonate. Where freshly ex-
posed such rock has a glassy appearance and gray color not unlike some limestones or 
dolomi tea and is very hard to break. When weathered it becomes brown, and careful 
examination of the surfaces of weathered pieces usually will show an abundance of 
sand grains indicating the sandy character of the rock. There are all gradations be-
tween limy sandstone and sandy limestone or sandy dolomite with accompanying varia-
tions in C.C.E. value. However, limy sandstones generally cannot be regarded as 
favorable materials for making agstone because the sand they contain is highly abra-
sive to crushing equipment and only in unusual circumstances is it probable that 
high wear would not make the cost of crushing prohibitive. 
Limy sands are found in many parts of Illinois. In the northern fifth of the 
State there are scattered deposits of sand made up of dolomite grains resulting from 
the decay of dolomite rock. Such deposits afford high-quality liming materials, but 
they are relatively rare. Generally the common sands of the State consist princi-
pally of the mineral quartz with lesser amounts of feldspar and other minerals. The 
C .C .E. values vary greatly. Some sands contain no carbonates. Probably the · ordinary 
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maximum is about 6o per cent C.C.E. and in general the value is believed to be below 
40 per cent. The common sands of northern and northeastern Illinois will in many 
cases test higher than those of other parts of the State, but there are great varia-
tions between deposits in all parts of the State and no average figure or range far 
C.O.E. can be set up. 
Gravel deposits containing pebbles, cobbles, and boulders of limestone and 
dolomite are common in many parts of Illinois. These gravels are of glacial origin. 
They were sorted out · and laid down by waters resulting from the melting of the gla-
cial ice in which they were originally embedded along with clay and silt. The amount 
of limestone and dolomite in the gravels varies greatly, but in general it is be-
lieved that the gravels in the north half of the State and especially in the north-
east quarter are apt to contain more of these rocks than the gravels in other parts 
of the State. Not only does the amount of limestone and dolomite vary from one de-
posit to another, but it also varies according to the size of the rock fragments com-
prising the gravel. In general, the available data indicate that limestone and dolo-
mite content .usually increases with the coarseness of the gravel; thus gravel between 
1 and 2 inches in size is likely to contain more lime~tone and dolomite than does 
gravel between 1/2 and 1 inch in size. 
Studies of the pebbles which went through a screen having a l-inch opening but 
caught on a screen having 4 openings or mesh to a linear inch (the size of the open-
ing is about 1/5 inch) from 17 northeastern Illinois grave~ deposits indicate a 
C.C.E. value ranging from 65 to over 90 per cent and an average of about 85 per cent. 
Probably the pebbles and other fragments coarser than l-inch would test even higher 
in most cases. However, the material which will pass the 4-mesh screen usually will 
have a lower test, and in the case of the 17 samples mentioned above, it ranged from 
40 to 70 per cent C.C.E. and averaged about 6o per cent. 
As may be surmised from the foregoing, the glacial gravels are comprised of 
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considerable ·amounts of materials other than limestone and dolomite. The material 
passing the 4-mesh screen, that is the sand, contains abundant grains of the mineral 
quartz. The pebbles, cobbles, and boulders of the gravel include many varieties of 
igneous rocks, such as granite as well as more or less chert. Many of these igneous 
rocks contain an abundance of the mineral quartz and all of them contain other min-
erals that are con~iderably harder than limestone or dolomite. As a result of the 
presence of the quartz, chert, and other hard minerals the crushing of gravel to a 
fineness suitable for agstone is apt to result in high abrasion to crushing equipment 
of the type usually employed for this purpose. Under s·ome circumstances band-picking 
of limestone and dolomite cobbles and boulders from gravel being produced for other 
purposes might be a feasible way of obtaining a material for making agstone, but in 
general it is doubtful if Illinois gravel deposits can be regarded as likely sources 
of agstone under usual conditions. 
Examination of Limestones . and Dolomites in the Field 
The average person who is familiar with agstone. usually has little difficulty in 
distinguishing limestone or dolomite from sandstone or shale. However, to distin-
guish between limestone and dolomite in the field is often troublesome and sometimes 
impossible. There are, however, certain clues that are usefui. If dilute hydro-
chloric acid, also known as muriatic acid, is applied to a freshly broken surface of 
a piece of limestone, it causes vigorous effervescence immediately. When applied to 
a freshly broken surface of a piece of dolomite, however, the acid produces only a 
slight or mild effervescence which is often slow in beginning, especially if the sur-
face has been freed from stone dust by blowing upon it or washing it. A large amount 
of impurities in a limestone tend to reduce the vigor of the effervescence produced 
by the acid and so some impure limestones may be conf~sed with dolomi tea. Hot acid 
reacts vigorously with either limestone or dolomite. 
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Another test which is helpful, although not infallible, in distinguishing be-
tween limestone and dolomite depends on the fact that dolomite usually contains a 
small amount of ferrous iron rather uniformly distributed through it whereas lime-
stone does not. The test is often referred to as the potassium ferricyanide test. 
y 
A small quantity of a solution of this chemical prepared as indicated below is ap-
plied to the surface of the rock to be tested. A blue stain usually appears prompt-
ly. If the blue stain persists after the rock bas been washed thoroughly under a 
mild stream- of water from a faucet, but not scrubbed, the specimen is probably dolo-
mite. Thorough washing and a permanent stain are critical items in this test. 
Small scattered deposits of the blue color in holes in· the rock specimen or in the 
~racks between the grains or crystals are not usually significant. 
A great many specimens of Illinois dolomite have been tested in the above 
manner and almost invariably the blue color becomes apparent within five minutes or 
less but a few require as much as half an hour to develop a good blue color. 
Weathered outcrops of Illinois dolomite are commonly brown or buff, the rock is 
often porous, and many weathered exposures appear to have a sandy surface. When 
thoroughly weathered, dolomite may disintegrate to a sand or to a relatively soft 
"punky" rock. Weathered Illinois limestones, however, rarely develop a sandy surface 
or form a calcite sand, their exterior surfaces may be brown, usually yellowish-
brown, but this coloration commonly does not penetrate deeply into the deposit, and 
they are ordinarily not highly porous, as seen by the naked eye. 
It is difficult to lay ~own rules by which the average person can judge by ex-
amination with the naked eye the approximate purity of a limestone or dolomite. 
!/ The potassium ferricyanide solution is prepared as follows: To 1 parts by volume 
of distilled water add 3 parts by volume of C.P. hydrochloric acid. Mix thoroughly 
and add enough solid potassium.ferricyanide to produce a strong orange-yellow color 
whe~ dissolved. Keep in a rubber- or glass-stoppered bottle. 
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However, in general, dull earthy appearing limestones and dolomites which flake, 
chip, or crack badly when exposed to the weather are apt to be impure. On the other 
hand, crystalline limestones which withstand the weather well are likely to be rela-
tively pure. The porous varieties of dolomite and those which develop a sandy ex-
terior are usually relatively pure but other varieties may also be pure. Obviously, 
clay partings in either limestone or dolomite are likely to indicate a deposit of 
questionable purity. 
Free silica in agricultural limestones is also important because most forms of 
this material are abrasive to crushing or grinding equip~nt, It occurs as chert or 
"flint", as sand grains, and as smaller particles of silt or grit. The sand and 
silt are composed of the mineral quartz; the chert is also composed principally of 
minute quartz crystals. Chert and sand are recognizable to the naked eye or with a 
magnifying glass, but estimates of free silica intended to include the silt particles 
are best made with a microscope or by other means. 
Various figures have been reported as to the amount of free silica which lime-
stone or dolomite to be used for making agstone may contain without seriously damag-
ing the crushing and pulverizing equipment. The most common figure is "less than 3 
per cent." The fact remains, however, that at a number of places in Illinois, lime-
atones containing more than 3 per cent free silica are being made into agstone and 
no greatly abnormal wear to the equipment is reported. This matter is worthy of 
more study, but abrasiveness of a limestone may well be related both to the amount -
of free silica present and the natural hardness of the limestone. 
Evaluation of Quarry Sites 
The examination of limestone or dolomite outcrops from the standpoint of their 
suitability as sites for agricultural limestone quarries involves a number of obvious 
aspects which do not need special consideration here, such as accessibility to roads, 
28 AGRICULTURAL LIME3TONE Im>OURC:EB 
markets ~or the agstone, possibility o~ ~looding by over~law from creeks, and the 
like. There are, however, three other matters which merit discussion - namely, 
thickness and character o~ deposit, overburden, and methods of sampling. 
Thickness and character of the deposit. - The thickness of a deposit is es-
pecially signi~icant in connection with the "Coal Measures" limestones and other 
relatively thin limestones underlain by clay or shale. Limestone strata of this 
kind are likely to be jointed, and if they occur in a hillside or bluff, blocks o~ 
the stone o~ten break loose and slide down the slope which thus becomes strewn with 
limestone blocks. It is very easy to interpret this as an indication of a thick 
limestone deposit, whereas actually the. source bed may be only a ~ew ~eet thick. 
Therefore, it. is well to disregard loose blocks or masses of limestone in estimating 
thickness and attempt to base such estimates only on layers which are definitely in 
their original position. This same statement applies to thin dolomite beds. 
Another situation requiring care~ul consideration is that o~ thin limestone 
~ormations cropping out in creek beds. Such situations are most common in that par.t 
0~ the State underlain by the "Coal Measures". Though outcrops o~ this type may be 
traceable ~or considerable distances along a creek channel, it is not necessarily 
true that the .entire ~lood-plain is underlain by the limestone, as over considerable 
areas 1n the ~lood-plain or valley ~lat the creek may have worn away the limestone 
entirely or may have made the bed too thin to be pro~itably quarried. There~ore, 
prospecting by test-drilling .or test-pita should precede attempts to develop such 
deposits on a scale of any magnitude. 
Overburden. - Overburden is another problem in connection with many deposits. 
Where thick limestone formations are available considerable tonnages of stone can 
usually be obtained without developing quarries of very great area, by quarrying 
along the edges o~ outcrops, where overburden is commonly thin. Where limestones 
are thin, however, especially where they are less than 10 ~eet thick, the ·production 
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of large amounts of atone requires quarries of relatively great lateral extent, and 
thickness of overburden is therefore a much more critical factor. Commercial quarry-
men operating in such deposita state that it is not economically feasible to move an 
average of more than one foot of overburden to uncover one foot of atone, or, in 
other words, it is not practical to remove a greater average thickness of overburden 
than the average thickness of the limestone thus uncovered. Actually a few quarries 
have been observed where almost 1 1/2 feet of overburden was being removed for each 
foot of limestone uncovered, but this seems to be about the maximum for the average 
small or medium-sized agricultural limestone quarry. 
The character of the overburden is also important. Bedrock materials, such as 
shale or sandstone, are normally more difficult to remove than are clays, silts, or 
. 
sands. The figures given above regarding economically removable thicknesses of over-
burden apply to these surface materials. The figure would be les·a for shale and 
sandstone. 
Methods of sampling. - S~pling of a limestone or dolomtte deposit to determine 
ita C.C.E. is a critical operation. It is particularly susceptible to the personal 
variable. For example, just what 2-pound piece of rock should be taken for a C.C.E. 
teat from a 10-foot outcrop of limestone is, as a rule, a matter of considerable 
question. Actually it is generally not possible to sample a limestone or dolomite 
deposit satisfactorily in this way because the various strata comprising a deposit 
are likely to ~y in composition and even single layers 2 feet or leas in thickness 
may vary from top to bottom. 
As an actual case in point, a ciepoait of "Coal Measures" limestone compriairtg 
three outcrops was being considered as an agricultural limestone quarry site. Three 
different samples about the size of a fist bad been tested from this deposit and 
showed 58, 73, and 91 per cent C.C.E • . The person submitting the samples was inclined 
to question these tests because of their divergence. Not until the deposit was 
t 
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. Fig. 7. -Suggested method for sampling limestone and dolomite 
deposits. 
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adequately sampled and these later samples tested was it revealed that there was 
actually a variation of from 46 to 91 per cent in the C.C.E. values of the various 
beds in the 9-foot deposit. 
To avoid possible misleading results from samples, therefore, it is wise to 
take samples according to a definite plan, leaving as little as possible to personal 
choice. A satisfactory method for doing this is to take a sample from each vertical 
foot of the outcrop, or from each bed as indicated in figure 7, the principal object 
being to obtain a aeries of samples such that all variations in the deposit will be 
represented. Care should be taken to include samples of· clay or shale par. tinge for 
if such are present they are obviously likely to reduce the C.C.E. of the deposit as 
a whole. 
The results of C.C.E. teste on samples taken from outcrops or rock faces are 
generally 2 to 5 per cent higher than the C.C.E. of the finished agetone produced by 
the usual quarrying methode. The fact that a certain amount of dirt becomes mixed 
with the atone during quarrying accounts for this difference but good quarrying 
technique can keep it to a minimum. 
Underground Mining to Avoid Overburden 
The problem of overburden in agricultural limestone quarries is commonly solved 
by stripping off the overburden, as baa been mentioned. Another solution to this 
problem is to leave the overburden and to produce the atone by underground mining 
methode. Not only does this avoid the necessity of stripping but also it permits 
selective mining of high-quality strata. This is particularly significant in 
quarries yielding agetone having a relatively low teet because the deposita being 
worked contain layers of impure atone associated with layers of high quality atone, 
and it is not economical to eliminate or avoid the impure atone in quarrying. 
A great mapy factors are involved in the question of whether a limestone or 
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dolomite deposit is adapted to underground mining, but of primary importance are a 
good roof and floor. Shale, clay, sand, and gravel, would not normally make good 
roofs. Also when serving as either roof or floor they would be a possible ~ource of 
impurities which would contaminate the agstone. A well cemented sandstone might be 
a suitable roof or floor under some circumstances, but a solid limestone or dolomite 
bed several feet thick is ordinarily apt to be the most satisfactory. 
Without doubt underground mining is practical in the thicker limestone or dolo-
mite deposits, inasmuch as it is actually practiced at a number of places in Illi-
nois by some of the larger stone-producing companies. One of the thicker "Coal 
Measures" limestones and several of the th~ck limestones of the Mississippian and 
Ordovician systems have been or are being mined commercially. However, in most 
places underground mining of the thin limestones of the "Coal Measures" and of other 
systems is apt to be of questionable practical·i ty at present, principally because 
these thin beds commonly have unsuitable roofs and floors. Such a procedure for 
these thinner beds cannot be ruled out entirely, however, as under some circumstances 
economic conditions might in places justify underground mining. 
Work of the State Geological Survey on Resources 
The Illinois State Geological Survey, with offices and laboratories in the new 
Natural Resources Building, University of Illinois campus, Urbana, Illinois, bas for 
many years been accumulating data regarding the limestone and dolomite resources of 
the State. A large fund of information has been assembled regarding the location of 
outcrops and their ·actual or probable character and thickness. Many samples have 
been tested and the results afford information regarding the composition of the lime-
stones and dolomites available for agstone in almost all parts of the State. Special 
intensive studies have been conducted in selected counties wherein the need for 
~tone is great and the local agricultural limestone resources were little known or 
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not generally appreciated. The crushing characteristics of selected limestones and 
dolomites are being investigated to determine which formations are most suitable for 
agstone. The Survey is prepared to give assistance and advice regarding resources 
and quarry sites, and to make preliminary tests on samples from deposits in which 
there is a genuine interest as potential sources of agstone. In short, it is the 
aim of the Survey to assist and cooperate in the utilization of the limestone and 
dolomite resources of Illinois so as to maintain and increase the fertility and pro-
ductiveness- of the farms and pastures of our State. 
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